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7 ronda .Joyce Royster

'o determine whether h,.mispheric specialization for

visuospazia! functions occurs as predicted from existin:

-odcls of cerebral !ateralization processes, 16 participants

w.vere bilaterally presented face stimuli using a tachisto-

scope. Both familiar and unfamiliar faces were utilized

wit.. a -eemor. a-d non-nemcry condition for each. Subjects

ad ......... of "same" faces were identical to each

....nd .... -hen faces were of different persons.

!s nredicted, the reaction times to the unfar,.mliar

memorized faces were significantly faster when the stimuli

were presented to the left visual field/right hemisphere.

Reaction times to the unfamiliar faces also showed a left

visual field/ri-ht hemisphere advantage for judgements of

different but not for judreents of same. No visual-field

differences were found using familiar stimuli for either

memory condition or judrgement type, indicatin that

different processes may underlie the analysis of the two

stimulus types in -ddition to the two judgement types.

I
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Lrenda Joyce Royster

'o determine whether hemispheric specialization for

visu ospatial functions occurs as predicted from existinF

riodeds of cerebral lateralization processes, 1( participants
wer, bil.aterally p sonted face' stimuli usincg a tachisto-

-Coz)2. ot, fa-"liar and unfamiliar faces were utilized

i ,a - m.emr a-'- nornmemerv condition for each. subjects

,.de d,,-monte of "same" ,hen faces were identical to each

vth(' and "C.. rent" when faces were of different persors

As nredit ted, the reaction times to the unfamiliar

memorized faces werc significantly faster when the stimuli

were presenter. to t.... left visual field/right hemisphere.

.eac.ion t1mcq to the unfamiliar faces also showed a left

visu.al " "i.elc/rlrht hemisphere advantage for judgements of

different but not for judrements of same. No visual-field

differences were found using familiar stimuli for either

memory condition or judgement type, indicatinc- that

different processes may underlie the analysis of the two

stirulus type. in -ddition to the two judgement types.



FACC~ I7LUECIN 13>CPHETC rCTAL,,zATTC:'

he re-erarch concernin;, -he- furictions- of the cerebral

h ic~hors s Ihe, in J ci tcs that the rig-ht hemisphere

I ~s seral foiro v-is;ocpatial processirn- while the

Icf~h~rnc~ore(~ is specialized for verbal or logical

infrrt2 n roccsF,,n,- (Geffen, 'radshaw, '- Wcallace, 1971;

osor,,vitcr, "cu1.1iori. - Christie, 1976; Strauss& ooith

19C .hem!iSTrh re spcilalization for visual materi-al

!ai been ~n rcaunn-t]-y wi lb faces (Leehey, Careyv, Diarond,

Cn~~in7z i-> iz atti & Puchtel, 1.97?; ldzzolatti , Uni lta,

1.u nic ch J- 1971) and wit!- ii-crete arrays (?ad:haw, Cts

7?unc t iral a-,yr-retry of the brain's hemispheres is

also reflecte)d in teperfcr,nnce of patients exhibitinp

danoto thp tcmror-al and parietal lobes of the 7F.

L:Errir-gtor -v-A James (1967) 'rave rcported face recog7nition

--pairments in patients with PJ- damage but not with patients

bavnnr L damare. Yin (197C) also reported similar findings.

;!owever, not all studies find the UT to be responsible

for nu..peri:)r face reCO,7niticn (E'llis F, Shepherd, 197r,;

~az - eruoh, 97).Frthermore, studies using other

types of spatial stimuli rerort no differcnces between
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either hemisphere (Irardyck, Tzeng, & Wang, 1978). Given

:here observed differences in results, the present research

propcses a systematic investigation desirned to clarify

several aiiuities in the field. 'The studies to be

rev. ved are primarily limited to those employing faces

a- .' u su.llStimuli.

'Ihe irc4us fo- this research was sug-ested by a study

conducted by Tardyck et al. (1978) who found that different

ex 'inent .... rocedu.res appeared to moderate the results.

!'nrcck et a"-. state that the presence or absence of

hc''nhe:c. differences are systematically associated with

tlne ty~ "- 'eprrimental contexts employed. "hen studies

have uscc] a . :':ite-K number of simnle stimuli repeatedly

"or -an-y t'hes, the tvicl hemispric diffrences are

found n cntrast, the few published studies whose

e-xperien-tal eocedures used new information on each trial

have found no he ispheric function differences. In order

to svteaatc...y examine the effects of hemispheric

lateralizatnn on cornitive processing, HeIsdyck et al.

conducted a ser'ies of' exper'ments using Chinese characters

as vsuosraial stir.uli and their English equivalents as

'The s% iv!i fer their first experiment were 96 words

in ar'nee a.d their 7nlish translations. Using fluent

'hinese-3n-lir-h bilinruals as subjects, 32 pairs of

Chinese-Er-lish stimuli were presented tachistoscopically

to lroft --. ';aJ field/rirht hemisphere (LVF-RF), right



13

':1rt~i . i od/ <hen is-herc UVF-1iLH), and cimultaneously,,,

to vTt. Imo f'i oL 1- hec~ iht particilpants respondedl

r:a iteoir h ad the sa-mc rreariin and "rno" Ii.If they

:~ or> eor:1r en- t rdte r' at(erials an~d

or~ril vn'i V2 meas u;e ivas reactionl-

1 ~ ~ ~ ~ 1 r '9: 7. h ()t V;C (.:r n me t honoviu-

.... 'Or' uJ9 es, tir., that thon T-rocer.sin Of

... . o r i trIlS Ta rdy c e t ai. us ed onlIy Crh t

ThT ncr/F -L Tn V~2 for 2 0( 0tri als

2~ ~ ~ ~ ~ ko- om'.: c, ;: 0tr]neofTh i ne''\'O',' Chinesle-

'02 . r: -,o"ame" or "cifforc-.1t" by

.. .I :ceat>:nt~m . nal-,7.ls o< te Pmoan

a iivru r~ cr Ity foPr 7 ti mu1, i ond a

'o~ z or t 7timul1I 7_:n admdition, reaction times

C,. 5 .r"rr o~o~ iroerse ovr triaL.17

r(. .~ n, *i i. Lor-rctdth rosv.ts as, r- 1ectina-

sto- Jol- io0n:,,2rae thorn (I-ffercnces

c,) rc- c', nr: ir ecaledher,.isphere. jh en1

n over -,-ny tr a 1," a c h are *wn

rrocCsis catrcons tor take-, nlace, wvith the subjiee,

cdi t >o~rsthatm' is be'ter described zas

roI~' fl] a ata :e f Rncvwn-, values . . ." (pp,. 68~.- 'Therefore,

-.- i ru.; -(-rm.ali7P for face, rccopaition, 71l

e~!l r~c<or. ccu.r xwhen t he 'aces rore inemcr' zed
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Si-iili fa7mi liar. Since 1-o storage supposedly takes

p cv'hc-n ncw information 1:-; introduced in, each trial,

2C)~l hm~o ?2 s 5 ould be equally competent at recov-nizin;g

-..:rn ro~v §ac'of are n-re-ented or each tni l

I. 2 hr ioV e(! (1 YP ') cordiicted -ouch a s tury uisi n

ri~t-~dedsubjcts.The stimuli were 3( fml

raphs 1 W~ 8simuli each presented tachistoscopically

2 ~ ~ ~ ~ ~ _ IV' :dVTL. half of the trials the stimulus

.'as o~~o~edIb an identical one, for the re7,ainder,

r::0l)lmcwr 'A;Lffe.v.t.subjects ,,orb-ally responded

were cntical, and 'd-iferent if faces

o''ot -in'>o ther. - econd variation inverte th

o- 0u '2 (970 < the i , that the RkM is

al I 7ea t~o la, t c rns -:n -en(.ral. Th e

eo videcel of Inte~raction betwleen field of

en 'p fice orienLation and thus are con-istert

'-h "-rc~vl - l.(197F) hypothesis.

0;'.'ve'-, sinrce T'llhis and Shen~herd (1975) used. an

oa'~urt': eoof only 11' moc, it is unknown w,.hether

t~. oatienn: toact-ually viewned the stimuli as faces.

:ad tecon su-ecd by 1,erheyv et al. (19)78) that the 15

-F7,mo, eyposuro -'va' irsufficient to allow enoug7h depth of
2ros-in- t o occur (Craik ^ Lockhart, 1972). The pres-nt

*xrirrent .%Il to . the Fardyck et al. hypothesis usinn-

OGW t~i'1l ra teria l on ech trial. However, the exposure

uua-~o w~i'~-''~~the siuiare viewed as faces.



I~izola~ 5  U"ilta, and Perlucchi (1971) conducted a

stunshowing- an experimnental method and findings which

also could br_ consistent with the hypothesis of Hardyck et

al. (1973). During, the face discrimination task, 12 subjects

view.'cd four 'acps twr) with p)ositive and two with neg ative

cxrr(.SsiC!7 c !s hat I-,eareO 1;1 times, over 104 trials for each

of four s~or~s. T1he stirrali were projected on a screen

f'or 100 i%-oc, arn th-artic- rant- were innir-ucted to pres

a key at the anfrear~nce of irositive stinul~ . ecause

?izolati E* al. used a small number of -tiruli over a

-reat number of trials, the obtained results showed the

presence of a LVF-!?v: superiority for the speed of response

to faces. 'IniLs result -again is consrrucnt with Fardyck et

effcn, hrads h~ and '..al lace (1971 ) al so obtai ned P

'-hUSunrrority,, using- reaction times whren five faces

were tachistoscopically presented for 80 trials. Participants

memrized one face ten minutes before the rtart of the

exper'iment. As" a reiminder, the memory face was projecteGd

in +hbe center- of the field for 1 sec followed by one of the

five test faces presented elther to the left or right of

fixation for 1(0 msec. PartIcipants made judg7ements of

"z:~"or "*'dirferert" by pressing, one of' two response buttons.

These findin.-s are consistent with the Halrdyck et al.

hypothesis since the experimental mothod included a small

number of stimuli over a preat num~ber of trials and the

typical LV7- h' Tor occurred for the faces that were

memorized throu;-hout the e-p-riment.



:he difference between experimental procedures that

repeatedly use few stimuli and one that uses new stimuli

on each trial appears to be the resultinr .,VP-PR-. storage

of the faces that had been memorized durin the course of

t~.~~-~ ernimet. ';'ho prserl. cxperi mental desin will

. a eemory factor not throunh the use of repetitive

"ti uli, but by dcsiv:natinr- faces to be memorized by the

parnicipant- befcre the start of the experiment. Tf the

reaction times for memorized face stimuli indicate the

o er.enco of lat-,oralization of hemisphere function, then

these' . eindir-s will be consistent with the stora-e

1. r..t s. ., " o : rdyck et al. (1,78).

zzol:" f- nld Puchtel (197) conducted a reaction

%. . "" .'i , face co'ni t on t-o test the;r

:;v',,: c:'mitive precesses may be more Iateralized

r. e.n t':ru Ir: wo:ren. T kht males and ei _ht females learned

to .... otze blacl, and white photographs of four faces (two

-"> rosirix,'e and two with nesative facial expressions).

'acrC were r oected on a tanment screen either to the

or and particpants responded by pressing a

!,ey only ,: two of the faces were positive faces.

'ar-tciprant:: ,.;ere ;-ven fo'-r blocks of 40 trials for a total

of I"0 tria]. Tct-is for each subject were averpr'ed across

es:ns,and -ata analysis showed that males consistently

,~....d i,-nif'ican,., faster reaction times to face stimuli

,resented in the ].'-RU. 'emales showed no such

lateralization, wth stimuli presented to both the LVF-PM

an'] :Zi;-L- '-,n rcco:rn z0,2 equall., well. Since tle fe-tle



participants showed no lateralization of hemisphere

functioning,0 these findings are not in complete support

,cf + U.n }ardvck et al. hypothesis that IVF-RI- storage should

occ:r when stimul.i are repented over many trials. However,

O .-rdrCor di.fferences have not been consistent. Patterson

and radshaw (197.5) nnd ,radshaw, ;ates, and Patterson

(1": have not fouinr sex differences in hemispheric

rocess:in when visuospatial stimuli were used. Tt is

irt-rostir,< to note that latterson et al. did find that

-ac preSenTed in ..ie LVP-NTf were responded to si-nificantly

faster than face: pre.-ented in the RVF-LH. when a -total of

foe.ir faces were uscnf in two blocks of 64 trials. Bradshaw

e TK. onnessc hensispheric processin- of visuospatial

rratc-r-al usi. is.crctc arra,s of' circles, squares, and

tr''"K--lc; ti .'cf, 'c, no dirfect comparison car be made

usirc- the hardycl: ct al. hypothesis. 'The present experiment

';. .! 'urther investirate sex differences under varying

x Pn- r..enta -. conditions (i.e.,the effects of repetition of

stimali ove- -i t:als vers'us the effects of stiruli

how:. only once) to determine the extent to which cognitive

mec aniss . are lateralized in males and females.

:n 1977, 'arzi a-nd Berlucchi conducted an experiment

procucin- results at variance with the hypothesis of

_.ardyck et al. Because famous faces were used as stimuli

(the faces were well-known to teparticipants and presumably

;n stora-.-e), this exnerimental procedure can be equated, and

therefore cc':rnared to, procedures using repetitious stimuli.



H"arzI and Ferlizcchi used 32 right-handed males and

,roJected 80 different slides of fancus faces onto a screen.

Forty slides were projected to the LIVF-TI and RVT-LIT for

J/ 00 msec, and the participants identified each face by

verK~v tat:rq- -A, !,,roper rame. After tile presentations

in V-:c two vis-ual Cields', the participants were shown the

s-a!m.e 80 sl~sin central vis-ion for recog-nition. Paz

and -crlucc ,Ps res~uLts showed a IRVT-LV,7 superiori y using

fariou' faccs t-it aecre hi;7hly familiar to the partiLcipants.

hcr>'- rc-s1U7 etrs iti'fe et al. (1971) who had

m.,ubJ-ct 7 memo-mr;ze unf'amiliar faces produclnr a LVR'-RF

sup or ior i'y

._;nc'. ac ann, "erlucchi's famous faces were not

Fstorc' n t-) -rcciictec1 PH, the study suggevts that both

::uIS :,horencs' s tcre faices, but differ in the type of face that

st-'c~ ('wllarversus unfamiliar). ..jh en the mremorized

face is unfam-;iiar, TRH storace occurs and when the memorized

fLace isfamili'ar, 'LH storag-e results. Sinc thIyeo

stiimslus, faniliar 7nd unfamiliar, seem to mroderate where

-toTra.-e occurs, thc present experiment will provide two

types of stimulus materials: familiar material using famous

-Paces and unfamiliar material usin!g faces -unknown to the

rarti.cipants,

AlIthou,-h the ab-ove research appears to be rather

disparate, there are enough rnfgularities to suggest.

several hypotheses:

(1) Tf the cog-nitiverc processes of males are more lateralized

Than females, then th, react~on times for males should be
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fihorter and shwmore vis-ual-field dominance (lfzzolatti et

al., 1977).

~'2 ) -'inco Vthe faces in the memory condition for familiar

and unfamiliar typres- of otim.,lui-s materials were memorized

' eforeo the sl art ot' iUhe cxperiment, the reaction times

0'llk 1 I e oh or vter tl~ thos-e for the nocm emorw, condition

~.eeno stimu : shown more than once.

(3) Jud:,e-mcnts of r-soshould yield statistically faster

roact-on timeo than~ ;,Ld,-eicrts of different (Prads-haw et al.,

19T; ardyvok et al., 1978).

(4) u- t1is (- r:, ect"ed c ,That for urfam iliar faces, none of

wh are spocifical)-, memorized, reaction tires will

inc~bte ~-th nefsrors c.allyv competen-t at the task

(>11: eLal, l'U ardyc' et al,1978).

() :-(,r -Ar. cfco that are memorized but are unfaril-ar

to tc-.1 pprti.cipjan', a 1,VF-!--I sun, eri ori-ty should emerg-e

aS a result of stora"-e (;:effon ct al., 19'71; Rizzolatti et

al., 1971.

V ) f t c o - -frluui mra-rial makes a differenca, then

familiar face tiul should yield an overall RVIP-1,N-

un r iori-ty with sl-orzecr reaction times for memorized faces

than -Ior ncr-mcmorrz-eu familiar faces (>.-arzi et al., 19,77).

io crchas ye.t cyst, :matically investig-ated each of these

hypthse i the -,-re experimental desig-n. In order to

cla,--y the I terat.1re, the vrosent study was designed

o test ea ch of t he.



sixice!r .,oluntcocrs, eirht male and eliaht femrale

Pniv- 7i of' '.ostu Florida students with a mean as-e of

29. P 10.7), %%-re each paid 5 to participate in the

cxr,'PTO'ent All participants were first screened for

hanrr.-r- reso ancl visual rruity. Only~ those persons assessed

as cron--1 -itht-hard, d on the basis of a questionnaire

(TNe,=an Lul havoy, 196)ind whose paroint-: and siblir,-s

wor~ Lt cac~i fo~as- loft-handed or amb-dextrous, were

acl L c (I -,a.rti ci ratc in. the expo-riment. I orti cipants

,rIso ',ad cn--(oeted or urcorrected vision that was at least

20/20D a-s detcrmineQl 1)y a 7,nellen eye chart test.

?tinuii wre un-ilaterally presented using a Scientific

I rhclpc -channiel tachistos;corc (-odel 220C) and the

latency Cron- onoet of -the test stimulus was recorded to

the nearest mIllisecond. A response panel consisting of

two vuitton-, locatod at the midline of the participant,

stoprrod the timer ,7o that the response times and Judgements

could be recorded freach trial.



2 3 4

5 6 0

Fi:nure 1. Examples of stimulus combinations appearing
in the ei-ht test conditions: (1) familiar target faces
for Judpem.ents of same, (2) familiar target faces for judge-
rents of different, (3) familiar nonmemory faces for judge-

rents of same, (4) familiar nonmemory faces for judgements
of different, (5) unfamiliar target faces for judgements of
same, (6) unfamiliar target faces for judgements of
different, (7) unfamiliar nonmemory faces for judgements of
same, and (8) unfamiliar nonmemory faces for judgements of
different.
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!. aterials

Firure I shows examples of stimulus combinations for

each of' the eight test conditions. Each test condition

included 10 pairs of faces for a total of 80 stimuli: 40

or t.he famiiiar stimulus materials and 40 for the

un-','iliar stimuli lVithin each of the familiar and

unfahilliar types of stimulus materials, there were 20 pairs

of 'aces for a memory condition and 20 pairs of faces for

a no-memory condition. Each of the 20 pairs of faces in

both the remory and nonmemory conditions was composed of

10 judf-ements of same and 10 judrements of different with

five pairs of faces einf shown in the 1V/-.RU and RVF-L

for ,ach ,d-e.ent type.

.'evont,' di f 'ernt pictures were used to develop the

a:ov.  7ti-uli : 3' for the familiar and 35 for the

rfaniliar stmui. .'ithin the memory condition, five

pctures -f fnmulis nersons (familiar stimuli) and five

m; i c're f' unknown rersons (unfamiliar stimuli) were used

i. vir'. crrbi nations to produce five pairs of faces

req* :ilr: "" !'emt.s of same and five pairs requiring

,.'er.t," 1 dilrent for each 1P/ and RVF condition.

t :n }o cmorv: condition for the familiar and

: r,::7inr stimuli, 30 pictures of famous and unknown

per;,zis '.,Pre used to produce five judl-ements of same and

five .judc--merits of different for each visual--field

condition. 1"or ,judfements of same, 10 different pictures

were -equired : five presented in the LVF and five presented
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in the 'V. For judrgements of different, 20 different

pictures were required: 10 presented in the LVP and 10

presented in the RV?.

All of the faces in the familiar condition were

comprised of famous persons who either currently hold

prominent positions and are featured in the daily news

media, or hold popular reputations due to their acting

abilities ard frequent appearances in the television or

motion picture medias. All of the faces in the unfamiliar

condition were similar with respect to general age,

expressicn, and lack of outstanding features, such as

rlasses, unique mar!cs, mustaches, or beards.

'he F'aces were actual black and white photographs of

equal n:mber- of mal e and female facer. All pictures in

ell conditions were similar and included the face and hair.

'7'hey were, however, trimmed at the neck to eliminate

clothi.ng variations as distinguishing characteristics. The

picture size for all face stimuli was 2.50 cm X 3 cm. For

judcments of' same, the pictures were of the same person

in all cases; however, one of the pair was a reverse image

of the other. ;or judrements of different, the pictures

were of different pcrsons and different poses.

Each stimulus was placed on 12.5 cm X 10 cm cards and

consisted of two faces, one above the other. They were

ciunterbalanced in terms of top and bottom locations and

were placed either in the LV7 or RV7. All stimuli extended

2.P 5cm It the left or rifght of fixation, thereby subtending

,~.. -.
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a visual angle of 3.27 degrees from fixation to the

ncomr-tric center of the stimuli. Pairs of photographs in

the :1i,',' and 1IVF were set L' de:reer; of vertical visual anrle

above and below the central 1'ixation point.

',ch ,,nrtio part, received 40 trials both in the

_!'~r:.-] ar l ur,, l f t[':::[l.iar tyr)- of stimulus condition for both

.cmm"v arid roumemory conditi ons. Tlhis resul-ed in 80 trials

for ,ach sub.iect. in the menory conditior:, participants

were fin )ve f'c:,s (either familiar or infamiliar) to

otudy for five minutes before the actual testing- beg7an. To

insure tht the faces were committed to memory, the

i.art. eiprn ;c were okod to point to the memory faces that

--ore .nrc sent ..mo < five arr-ys of nine facci<. If' the

c:ar-.]cipnt, failed to identify iny of the ive met-ory faces

fire- The arrays, ai. additional five minu-cs were -iven tc

res u y the pictures and the practice trials using the

arrrFs were ncministered a.an. Participants also received

10 practice rials .inr the memory faces to familiarize

th!em .itb the r roceD.'re that was used in the actual

experucent. i'he pairs of test faces were presented to the

:,F77 or iVn-L}, ord the participants' task was to mrake a

'o:-;ert rne" if both face: were the same, cr different- if

both faces were diff'erent from each other. Tihe participants

worc W:;orned that they would be shown famous faces when

assirned to the faro~liar type of stimulus condition, and

faces; that wpre unknown to them when assigned to the



i~a~dlI) typ of s timul us condition. Half of the male

an ~cmlepo.,rtici!p rts received the faniliar stimuli

trtand ho-if recei-ved the unfamiliar type of stimuli first.

bac .rLalcean a ith hepart i cipant v lewino

rrO-CPOS jr 1 i (02 cf c. ::- X 10 c'r card

Vl- t> a hinid: ixai !ncnnt aL Its center. IPrior to each

tnil, >. eOerimer tor said(, '~ixate" to alert the

r~ar3.ooa . o fi,.a . the center space and press both

Posci~e uc~tons in ,reparat-ion for a stlimuluscrd h

5i'JuZ :-,~ vvs jahdf ro r mec eirther to the left

~ht Fiat'L:', ndwa;n- follow.ed immediately b,-y the

1-vr -1 0 . '5-xnsr old. Ons et o - th stimulus

.,,, <cm 1; e01croric ti-J';er whiclh stoiopod,' when the

i-a :.r..relac iibot Y'ttciclocated at his or her

dl]:,c All patents .--ire instruc ted t o rel oase both

-,utcon',- ,c threy hddecidecd which j d ement -to make. -lo

avo:id th(c Problemn of one hand or hemispohere leadina,

par:iccarts elesedboth buttons simultaneously w.,ith the

tuhof' each har~i. he -participants were 'hen I instrce

"o ut -ate ver.:.,lly r heir ,uc oment of ".-are -or, "different".

If th ar ipn ade an error on any trial, the trial

w-as .,,t. ..uded in the data analysis. Ph ere were 40

J_,l: hI nT of chfamillar and unfamil;ir condi-tionF:

ir. -,i ch -re,,-ory and nonmerrory itemrs were presentedi in a

r~su-ari~order with eqzual numbers of stimul for

v:.scl ieii of presentation and for type of jud~ement.
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he uli 4<ur the nor-Moory -itl-ems i n the familiar

-nd in;far;ilJ-r condi tions v.'ore balanced and no picture, or

~>tirulu Yal; was :;v.,n more than once. !'he stimuli for

~ut.-fi lil aa alanced :o that stimnuli orif'dnally seer.

7,- LV o P Twre ;'c.'c li the oppo.'I'te visual-f ield

".1 c he i di.,,a n', T'he stimulus pairs for the

.. ~nm:~ ~ereHewncci once Jr. each visual-field



i f t hqL\v wr-e o f in terc -t

* *.cy t' iLot~re ryvi~w -in order to rdetermine

c t: ,r,!- c- §0red Fro:- one another, 0r4hoai

i n,-i. ?:'- ir2k %-),-ore u,3CC at

*~~ -1. a ~vc

-le '\ c',oouf i rr'u ts rrna t al.

7u c- e

r. r'r hi o n t -tfit in thnl !oxeerzpr m n

0 t*C~ ' L mind i.e tweOen r-ales a r!t ad

'e-a-el a tn = CI and FM .01-).

rrf' 4 e reac 1 i on tjimes for the Ymcci7 cry and

C...,- o r ihi-n each of the tyo f -.tI irnulus

mov -d<~' oi ~t aiz ?-I d-f f er enctoesI. Tcr the

am Lir Ci rlitercry condition Showed a

1()ar-ci the nonmemory co-Oitin

10 Ci( a~ m~can' j ViY Ot) rte vnfa!i liar

ilr' or' coniditi. yield -d a roan of .72(SD

io-e n rnoycore. -tlof a mean o' . 72 (''D .011)
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"heqe findingrs were unexpected since the faces in the

memory condition for each of the familiar and unfamiliar

types of stimulus materials had been memorized by the

participants before the start of the experiment.

,ud , c...t D fferences

Tt was thou,-ht that judements of '&ame"would yield

statistically faster reaction times than judF-ements of

'different" (F;radshaw et al., 1976; H}ardyck et al., 1978;

.osccvitch et al., 1976); however, the results showed no

differences between *judements of 'tame" (7;_ = .558 and SD=

.012) and jud-ements of "different" (IV = .5(0 and SD = .016).

T  :Jnfa- liar :,> .terial and Visual- 'ieid Effects

-he next: comparisons involved the prediction that

for the unfamniliar type of .stimruli a LVP-R, superiority

w...ouid emer'-e as a res.ult of the memory requirement. Also

"Oyoo'.thesized was tbat the reaction times for the unfamiliar

faces in the nonmemory condition would show either visual-

'riel.'-hemisphere competent. Figure 2 shows tha 4 this is

nrecl.zelv '.fat occu-red.

cOr the Ii:nic;,, coVdi t-pe

,A iui, :oth the VF-RI ( .5714 and SD = .011) and

the ":'<7-LH; U .C and SD . 014) were equally adept at

T roc-,:. in, the stimuli. Also, the RVF-TF for both the

memory condition (_ .563 and SD = .011) and nonmemory

condition (_7 = .570 and SD = .014) showed no differences.

Fowever, when the unfamiliar stimulus material contained

a n ,emory factor, the LVF-RH (PO .541 and SD = .009)
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shovs sig<n~ificantly faster reaction times than the L.VF-R{

4-'Lor the nonmemory condition, t (14) 2.27, p .01.

'herefore, the memorized or target items were handled

significantly faster in the N,VF-R'{ than the nonmemory items

whiol, were .-howr only once in the same visual fiel !.

armiliar .at-rial .nd Visui!l-Fi e d Effects

7or the last co:purisor involving: the familiar type

of stimuli, the hyp;thesis stated that a RVF-1F superiority

:ho,.d emerne for both the memory and nonrremory conditions.

;'owcvor, figure 2 scows that no differences were round

be t',';n the ]VF- -I :'I .562 and SD = .02h) and the RVF-LH

.55? ar:d D = .009) for the memory condition. For the

,ron-.-re co:d_tion -n the familiar type of stimulus material,

.c LJ>... .2 r ....,, .010) Is alr st equal to the
f ,A

ri-iY' (. - 71 and .D .4).

Anals -is of 'ariance
A five-way analysis of variance (BD .2V) was performed

on t.he mean reaction times for each subject (sex, type of

stimulus natorial, memory condition, visual-field condition,

and -ype of juci-ement), with reneated measures on the last

four factors. Since several analyses have already been

performed on the d.ta, the reader is cautioned that the

!C"P'A is inten:ded fo- use as a descriptive tool rather

than for purposes of fpeneralization.

'The five-way ANOVA indicated that the only main effect

to re ach sirn:ficance was the memory condition, F (1,14)

S9.OI-, p .C07, with the mean for the overall memory

- * - .- .A,'.
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condition (.555) being greater than the mean for the

nonmemory condition (.5?2). Cf the interaction effects,

the only one to reach acceptible levels of significance

was type of stimulus material X visual-field X type of

jud ement,_ (1,14) = 10.4n, p = .006. Fifure 3 shows

that For jud.-ements of 'tame", both the LVF-RH and HV?-LH

processed the familiar and unfamiliar stimulus material

equally well, with tests for Least Significant Difference

(Kirk, 1963) indicating no significant differences between

the;i. However, for judQ.ements of 'different", the LVP-RH

(.550) processed the unfailiar stimuli significantly

faster han it did the familiar type of stimulus material.

<)ests fn.- simple effects also revealed that the unfamiliar

stimrli -,,,-i rroces .d... s '." i'htcr ir LVPF-RF

(.550) -than in the PVF-L-1 (.575) for judrcments of

'different: Tt appears that for judgements of"different";

-ype of stimulus material may make a difference: The LVF-

R}{ did better at processinc- the unfamiliar material than

the familiar material, while the RVP-LF appeared to process

both equally well.

Errors -were present in 4.84% of the total number of

trials. Chi-Square analysis indicated that error rates

for memory and nonmemory conditions for both familiar and

unfamiliar types of stimuli were evenly distributed across

visuial fields.

[i
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I' ( 1 ' ri a

As reported earlier, -tudies using unfamiliar stimuli

either possefs ed a rTemory condition where a small number

of faces were repeated over many trials, or a nonmemory

cord'-tion whc:e no repetition of the stimuli occurred

(ardyck et ?1., 1r?.78). Thus, a hypothesis was formulated

stating that a condition usinr unfamiliar stimuli with a

memo:'y requir ment .'cild yield a LVF-PH Superiority and

that the unfa-<'iiJnr stimuli without any repetition of

stimuli woul'i I' prccessed esually well by both hemispheres.

As predicted, the results did indeed show these differences

and do support the hypothesis of Hardyck et al.

Hardyck ct al. (1978) interpret these results as

reflectingI differe-nces in storage locations rather than

differences in cognitive processing in specialized

hemispheres. '%Then a memory factor is introduced, the

stimuli (if f .1 ar. unfamiliar) are stored in the RH and are

referenced as it is needed. However, if new stimuli are

introduced on each trial, no storage occurs and either

hemisphere prccesses the material.

23
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;.he levels of processing theory offer another way

of explaining these results. 14hen the stimulus is unfamiliar,

contains no meanin7ful material, and is shown once with

no repetition, it is viewed in terms of brightness and

contrast and processed very superficially along the

continuum. Because the face matches hold no meaning, and

no OT)portunity is given to attach any meaning, (nonmemory

condition), either hemisphere can handle these simple face

comparisons. However, when subjects are exposed to the

same stimuli repeatedly, a stable representation is

generated in memory. As a result, the stimuli are processed

deeper alonr the continuum and a LVF-RH superiority emerges

(>.oscovitch et al., 1976).

'tnfortu.-ately, neither the hypothesis of Hardyck et

al. (1978) nor the levels of processing theory (1,"oscovitch

et al., 1976) can explain the results obtained for the

familiar type of stimulus material. -o maintain consistency

with these latter studieR, the results should have shown

a hemisphere superiority (either left or right) for the

stimuli in the memory condition. ?,oscovitch et al. (1976)

used famous Paces (the Beatles) for stimuli and attained a

LVF-RH advantage for their processin. T.Tarzi and Berlucchi's

(1977) results show a RVF-LF superiority for their famous

faces.

"here are several possible explanations as to why

no visual field differences were found with the familiar

stimuili. In the "arzi and 'Perlucchi (1977) study, each
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stimulus was presented for 400 msec to either the LVP-RH

or RVI-LF and verbal recognition was required at that time.

After the presentations, each subject was again shown the

same faces in central vision for prolonged inspection and

rec-,-nition. roscovitch et al. (1976) used an exposure

duration of 300 msec for their famous faces. The stimuli

usec in the present experimcnt were shown for 150 msec

and verbal recovnition was not required. Perhaps more time

is required for the analytical processinC of facial

featiures, a strategy 'hich I'atterson and >,adshaw (1975)

hypothesize leads to a RV7-LH superiority. Perhaps verbal

representation of faimiliar -<,' uli is necessary before a

V surerior-tv ccurs ( "eva, ''revarthen, JSperry, 1072).

At any rate, studies nrmiloyi.rn: famous faces are few and no

pattern is distigu .shable fron reviewin,- such a limited

number cf studies.

Post 7cc est ,: ,

r he difference between the judgements of same and

different are very interesting; however, the reader is

a,-ain cautioned concerning the exploratory nature of the

ATVA post hoc tests. 7oscovitch et al. (1976) propose

that different processes may underlie same and different

tud: ents. Tn tc -. cov t h et aI. study, photopraphs

and caricatures for each of the Peatles were projected

to e'ther visual field composinF, a homorenous response

condition and a mixed response condition. Results showed

a LVTI-RH superiority for the mixed response condition
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only. These results were interpreted as partial 
support

for the idea that homogenous responses are handled at a

different, lower-level analysis which either hemisphere

can handle. The mixed responses generated a stable memory

trace which is present at the later stages of the information

processin7 continuum, where the specialized functions of

the corebral hemispheres supposedly operate (I,<oscovitch

et a!., 197(). Tt would be interesting to determine if

hemisihere asymmetry emerges for difficult decisions but

not 'or simple matches with the use of verbal stimuli.

!f lateralization occurs for the more difficult matches,

then the specializcd functions of the cerebral hemispheres

oerate only .:h,n thc succesn'ful completion of a complex

taR is requ-Irca.

"he level-, of -rocessin, -  theory can exolai.n why a

perceptual asy:mmetry was found for judgements of 'different

for unfamiliar stimulus material. However, why did no

henisiphere suTeriority emerre in the familiar stimulus

condition for judrcments of 'Cifferent'? Certainly a stable

memorv trace ,as formed for these faces which were

presumably already in stora.-e and reinforced by The additional

memory reouirexnent. .'he difficulty in explaining these

rfsults are oi.ly confounded when one attempts to review

studies employinr jur:Tements of 'same" and d"ifferent".

Variable and conflictin results are shown for the

judrements of same -nd different. Pradshaw et al. (1976)

have reported a ITV-P.. superiority for judgements of
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'C"ifferent"but not for judgements of "same"when two elements

in an array matched and one differed. Patterson and

7radshaw (1975) found a LV",-R,! superiority for judrements

of same and a RV7-LH superiority for judgements of "different"

for the processin,- of pairs of schematic faces. Ceffen,

Yradi-haw, and Vallace (1971 ) found no differences between

°sam c"and "different" responses indicatinF that the LVF-RH

superiority was maintained for both types of judgements.

2ince no other study has employed both familiar and

unfamiliar stimuli under memory and nonmemnory conditions,

there are no findings in which to compare the present

results. Literature employing famous faces as stimuli are

also few in number. At any rate, there appears to be a

difference be-weer Familiar and unfamiliar type of stimulus

materials and where the processing and storare occurs for

each. There are also differences (at least for unfamiliar

stimuli) between memory and nonmemory conditions where the

memory factor is crucial for the emergence of lateralization

effects. Of equal importance are the judgerments of'!ame"

nd ' 2 ffer -''w ':ave yi , ded consistently dissimilar

results throufghout the literature.
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